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a la sent to the applicant and to the International Bureau) a Xo\a\oi 3 sheets, as follows: 

la sheets of the description, claims andtor drawings which have been amended and are |J^^^asis of tfils re^^^^ 

InSsheete containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 

Administrative Instructions). 
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beyond the disclosure In the International applicatton as filed, as Indicated in item 4 of Box No. 1 and the 

Supplemental Box. 

h n /<^r,t to the International Bureau only) a total of (Indicate type and number of electronic cairrier(s)) . containing a 
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EtoTffilng to S^nce Usting (see Section 802 of the Administrative Instmctlons). 
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Box No. Ill Non-establishment of opinion with regard to novelty. Inventive step and Industrial applicability 
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Box No V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporhng such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 
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Box No. I Basis of the report 



1. With regard to the language, this report is based on the international application in the language in which it was 
filed, unless othenwise Indicated under this item. 

□ This report is based on translations from the original language into the following language . 
which is the language of a translation furnished for the purposes ot: 

□ international search (under Rules 1 2.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

report as "originally filed" and are not annexed to tins report): 
Description, Pages 

^.25 as originally filed 

Claims, Numbers 

1-9. 13-25 received on 04.10.2005 with letter of 30.09.2005 

Drawings, Sheets 

^j2, 2J2 ^® originally filed 

□ a sequence listing andbr any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. la The amendments have resulted in the cancellation of: 
.□ the description, pages 
la the claims, Nos. 10-13,21,22 

□ the drawings, sheets^igs 

□ the sequence listing (specify): 

□ any table{s) related to sequence listing (specify): 

Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded." 
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Box No. IV Lack of unity of invention 



1 . IE! In response to the invitation to restrict or pay additional fees, the applicant has: 
iSI restricted the claims. 
El paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2 □ This Authority found that the requirement of unity of invention is not complied with and chose, according to 
Rule 68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of Invention in accordance with Rules 13.1 . 13.2 and 13.3 

is 

□ complied with. 

IS not complied with for the following reasons: 
see separate sheet 

4. Consequently, this report has been established in respect of the following parts of the international application: 

□ all parts. 

E the parts relating to claims Nos. 1-9,13-25 . 

Box No V Reasoned state ment under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such s tatement ^ 

1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 

2. Citations and explanations (Rule 70.7): 
see separate sheet 



Yes: 


Claims 


1-9,13-24 


No: 


Claims 


25 


Yes: 


Claims 


1-9,13-24 


No: 


Claims 


25 


Yes: 


Claims 


1-9,13-25 


No: 


Claims 





Box No. VII Certain defects in the internationa l application 

The following defects In the form or contents of the international application have been noted: 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. 
r.lX;?B\^H^^irr'""^ PCX/.B20<M/05a230 

In view of the objection of lack of unity (Rule 13.1 PCT) (see the search report) the 
applicant restricted his application to the first invention mentioned in the search report. 

Thft present international p rfttiminarv report is based on the amepder| claims 1-9,13-g5. 



Re Item V. 

1 . The following documents are referred to in this communication: 

D1 : PAGLIARO M ET AL.. TETRAHEDRON LETTERS, vol. 42. no. 27, 
(2001-07-02), pages 451 1-4514 

D2 : BLELOCH, A. ET AL., CHEM. COMMUN., 1999, pages 1907-1908 



2. Novelty 

a) Claim 25 refers to well-known compounds which are not patentable (PCT Guidelines, 
5.26 -5.27). 

b) Document D1 discloses (page 4512, left-hand column, paragraph 3 - page 4513, right- 
hand column, paragraph 2; page 451 4, reference 1 2) catalysts for the aerobic oxidation of 
alcohols. The catalysts are organically modified silicas (omiosils) doped with tetra-n- 
propylammonium permthenate (TRAP) prepared by copolymerisation of Si(OCH3)4 with 
CH3Si(OCH3)3 at various ratios in the presence of TRAP, HgO and CH3OH, via the sol-gel 
process. 

The subject-matter of independent claim 1 differs from the disclosure of D1 in that the 
copolymerisation is carried out with a fluorlnated organosilane (instead of alkyi 
organosilane CH3Si(OCH3)3 in D1). 

Document D2 discloses (pages 1907-1908) mesoporous silicate MCM-41 doped with 
TRAP, in which the perruthenate anions are ionically bound at the internal surface of the 
silica mesopores as heterogenous catalysts for the aerobic oxidation of alcohols. 
From this, the subject-matter of independent claim 1 differs in that the TRAP are entrapped 
in a matrix prepared from fluorinated organosilane via the sol-gel process. 
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INTERNATIONAL PRELIMINARY International application No. 
!ll''°"J.?e^":Jg^"^°'"•^ PCT/.B2004/052a30 

In view of D1 and D2 the subject matter of the application can be regarded as novel and 
meet the requirements of Article 33(1) and 33(2) PCT. 



3. Inventive Step 

D1 is to be considered as the closest prior art and in view of its contents the technical 
problem to be solved by the present application may be regarded as providing new 
organically modified silicas doped with tetra-n-propylammonium peniithenate (TRAP) as 
catalysts for the aerobic oxidation of alcohols. 

The solution of this problem provided by the present application are the catalytic materials 
according to present claim 13 and produced according to claim 1 with said distinguishing 
feature (copolymerisation of Si(OCH3)4 with a fluorinated organosilane). 

Since the solution of the technical problem is neither disclosed, nor suggested in the prior 
art and in view of the comparative examples showing the better catalytic effect of the 
TRAP entrapped in the fluorinated matrix vs. a methylated matrix, the subject-matter of the 
present application according to claims 1-9.13-24, providod that these claims are corrected 
^.i.-^r.r ^ into ^nc.nny * nh.<.^rvation under point V||. can be regarded as inventive (Art. 
33(3) PCT). 



Re Item VII. 

a) Claim 3 seems to depend on claim 1 and not on claim 2 as indicated, since claim 2 
make reference to metal alkoxides. 

b) Claim 4 is not clear because it made reference to a compound of the fonmula 
•nR-Si(OCH3)3 wh^r^innisV . If n Is 1, it makes no sense to indicate it. Moreover, lack of 
clarity appeare because of the definition 'R represents ( 3, fUiorotrimetoxysilane) 

and because of the wording to form a perfluoroalkyl group' since the groups indicated are 
not perfluoroalky groups. 

c) Present claims 13-25 should be renumbering as claims 10-20. 

d) The description is not in confomnity with the claims as required by Rule 5.1(a)(iii) PCT. 
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_ CLAIMS 

1. A process for the production of nanohybrid sol- 
gel materials for the heterogeneous aerobic catalysis 
containing tetra-n-propylammonium perruthenate (TPAP) 
entrapped in the matrix, obtained via a sol -gel process 
by hydrolysis and co-polymerization of organosilanes and 
of silanes in the presence of said tetra-n-propylammonium 
perruthenate (TPAP), water and an organic cosolvent, 

characterized in that 

said co-polymerization is carried out with a 
precursor fluorinated organosilane and a non- fluorinated 

silane monomer. 

2. The process according to claim 1, wherein said 
fluorinated organosilane and said silane are in the form 
of metal alkoxydes . 

3. The process according to claim 2, wherein said 
precursor fluorinated organosilane is a fluorinated 
silica alkoxide, 

or a fluorinated organosilane. 

4. The process according to claim 3, wherein said 
fluorinated silica alkoxide is a compound of the formula 

nR-Si(OCH3)3 

wherein n is 1 and R represents: 
(3, f luorotrimethoxysilane) , 

a fluorinated alkyl chain CF3(CH2)2-, 

CP3(CP2)7CH2CH2-, or CF3 (CP2) 5CH2CH2- , to form a 
perfluoroalkyl group, 

5. The process according to claim 3, wherein said 
fluorinatedorganosilanes have the formula RR'Si{OCH3)2 
wherein R has the meaning indicated in claim 4 and R' is 
any one non-hydrolyzable substituent organic group. 

6. The process according to claim 5, wherein said 
non-hydrolyzable sxibstituent organic group is CH3-, 
CH3CH2-, CH3CH2CH2- . 

7. The process according to claim 1, Wherein said 
non-fluorinated silane monomer is Si (OCH3) 4 (TMOS) , 
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Si(OCH2CH3)4(TEOS) or mixtures thereof. 

8. The process according to claim l. wherein said 
cosolvent is methanol, ethanol, propanol or a combination 
thereof . 

9. The process according to any of the claims 1 to 
8, wherein the molar ratio (SizMeOHrHaO) molar ratio 
among the total silica (Si) (fluorinated organosilane + 
silane) , amount of cosolvent (MeOH) , and amount of water 
(H^O), is selected so as to utilize elevated 
stoichiometric values, both of water and of cosolvent, of 
1:8;4, so that the resulting hydrophobic matrices of said 
catalysts exhibit particular reactivity. 

13. A nanohybrid sol-gel catalytic material, based 
on silica organically modified and doped with the 
ruthenium species tetra-n-propylammonium perruthenate 
(TPAP) produced via a process as claimed in claims 1 to 
9. 

14. Use of a nanohybrid sol -gel material, based on 
silica organically modified and doped with the ruthenium 
species tetra-n-propylammonium perruthenate (TPAP) as 
claimed in claim 13, for use as catalyst having a highly 
efficient hydrophobic matrix for the selective aerobic 
oxidation of alcohols to carbonyls with oxygen at 
atmospheric pressxare in a solvent. 

25 15 The use of a material according to claim 14, 

wherein" said solvent is carbon dioxide in supercritical 
state . 

16. The use of a material according to claim 14, 
wherein said solvent is an organic solvent. 

17. The use of a material according to claim 16, 
wherein said solvent is toluene or dichloromethane . 

18. A process for the selective heterogeneous 
aerobic* catalytic oxidation of alcohols to carbonyls in a 
solvent, wherein, as catalyst, it is employed a 
nanohybrid sol-gel material based on silica organically 
modified and doped with the ruthenium species tetra-n- 
propylammonium perruthenate (TPAP), as claimed in claim 
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13 and as solvent in the reaction of said catalytic 
oxidation it is employed carbon dioxide in supercritical 



states 

19. 



The process according to claim 18, wherein, as 
primary oxidant, it is employed oxygen at atmospheric 
pressure . 

20 The process according to claim 18 or 19, wherexn 
during the catalytic oxidation the temperature of the 
supercritical carbon dioxide is kept within a range of 
from 50O to 120OC at a pressure of from 70 to 240 bar, 
and the partial pressure of the oxygen is kept at a few 
bars, and in particular in the neighborhood of the value 

of 1 bar . . . , o *. 

23 The process according to any of the claims 18 to 
15 20 for the heterogeneous aerobic oxidation of benzyl 

alcohol, 1-phenylethanol,. cyclohexanol , 1-octanol, trans- 

cinnarayl alcohol . ^ 

24 Nanohybrid sol -gel catalyst for the 
heterogeneous aerobic catalysis containing tetra-n- 
propylammonium perruthenate (TPAP) entrapped in the sol- 
gel matrix obtained by a process as claimed in any one of 

claims 1 to 9. 

25. Alcohol oxidation product obtained by a process 

as claimed in any one of claims 18 to 20. 
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